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Abstract of JP 11266084 (A) 

PROBLEM TO BE SOLVED: To enable via holes to UO 
be improved in not only processing accuracy but 
also in processing efficiency by a method, wherein 

an insulating layer is changed in a material, and a — *" 

circuit layer and the insulating layer are subjected to ?*y . r ; — \^rr ^rrrV7 ^^ i ^^ ^ 

a mixed processing system where the insulating hzzzcxzz±z zz32z^^ ' 

layer and the circuit layer are separately subjected 
to different via hole processings.; SOLUTION: A 
resin coated copper foil(RCC) 43 is laminated on a 

copper foil laminated board (copper clad layer: CCL) ygj 
41, possessed of a circuit pattern 42 on both its 

sides and thermocompressed, after the pressure- ^ 

laminated RCC 43 has been irradiated with an Nd- j ^ ^ s 

YAG laser beam 1 so as to remove a copper foil F^^^^^^^t^^i^^^C^\ti^ > a 

layer 43a, the parts of the pressure-laminated RCC pftk^ ~* H5j 

43 where the copper foil layer 43a is removed are \^^zz^±h£s±^s^^&k&^^^^. h ^fiT ^ 41 

further irradiated with a C02 laser beam to remove 

the residual resin insulator 43b from them to form via 

holes, and a circuit pattern is formed on the surface 

of the board where the via holes are formed. 
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(ccl) izsmmmmi. .\-Mmm.Hzmizms& 

nf-y* jfMi- Z> JM S m± L "C n h i i S b/P F T v 

mmimmzu^>mmmm^ivtcmm (rco 

jtamnj*, MftztiK±Mmmwmzu>-ymmtf 
mi^titcmmzmT,m^)tc^)^T7\x-j^nm^ 

JJEK :r*-rt oWfM^^Me* -y *£fri ^EttW 
FMit . 

±sc^< -y* LK%MlzWfccom2®W'!f->iti-<r'<> 

±s03fs i giffliiiftjg£&sjR i Eia^->'tiis2 iwM 

(cNd-YAG U-lf-arHM* LXBAWVlSfflmt 

mmzu^ymmm t m^ixtzmmm&&. ±mm 
mwi&ztitzmmzcoz v— f-mm txum 
1 ®sn> - y±mzm -o x ^ h Mmmmmz y it 
ymmwn-Zi $ ixtzmmco v=jy* ±x ma 1 x jim 
■thzb ztmb-tz bvp f r -y 7#jh wjigB&tKa 

|/yy*«3-f.< V^SnTtfflJIf (res i n-c o a 
ied-copper-foi 1 ;RCC) Xfoh Z b 

s: was t sujjjin 1 sojw> b;u f t ? ^-^^/finwjiniffs 
[ tmm. 3 1 ±§s u v >mmmzw&iskm ( t s ) # 

1 1 5 -cJjLhfc:* acih&^iah-rs ffigm i leao b 

^ f r -y m\mmw><nm&iim . 

0 mOTlC^a i <b fcftja i -T a bVl- F T >y T^/iEP 

[W*3H5 ] ±EN d-Y AGP— 9*-Jul4fefrl±l' 
— 9 f -ffi^jSr2 0 0—1 3 0 0 mWWSEEBIi: U 3EC:^ 
^XMIJfelS (repetition r a t e ) & 1 ~ 

2 0kHz OSGSIUS 5 £ t t "Tl. b';P F 7* ••/ T 

CI»«JH6 ] ±ifBN d - Y AGP— T-fltll^frJiP 
— f-b'-Afc b— AOfS] (bite size) f 1 
- 1 0 jut m . if- b-AO^S&}tS& 1 ~ 5 0 m m 
/sec, /^Xf& (number of passe 
s ) Sr 1~1 0ys°X, JPXf^O*:— ;^^c^SfcOViT 
COMIEffl: (effective spot size) 
srOMOjum, •?- LTX^nM ^H^gSr 1 ~ 1 0 0 u 



fjico h-^ h r -y r$,m Bmmmmomm-h-ii-. 

I mm 7 ] ±MC o 2 u— r-<7)iiix^fl-{iy vi x 

JSIKJIS: 0 . 1 — 100msec, ^kXifiSfc 1 — 1 0 0 
M s e c s 1 — 1 0i!!l*5 ,ktfX;M. -=¥-2r 

0 . 7 - 2 m J OlfEUil fc LXil o^b SrWiaJ fc -TaftWs* 
■rJt 1 ffiSBSO b";P I* T y r|t«l3JBJISI«KK««l!3r/ra;. 
[ I?i*iJI 8 ] ±12 b'Trh-;P<7j|n:g{i 2 5-200// 

mcowmiz** z b zwmb-f&mm i mtw/i- f 

T -y 7-#JaffleiIlHl»3S«<0«SJ!W!rffi. 

(ccl) t=ietiBSr8uaL. ±.$ttm®±iz$iiz\m 
ntr-y* mmt him* mm l t ^ ^ *i s b^ f t -y 
y^mmmnmucomm-nrnz^x . 

ffi 1 HIK^^-vSr^r-riSS 1 Wfflm»«WBj£3;hjfc 
$BfSMJK^P^>IM*W«$ix^fflrfi ( RCC ) 

±iejn«i. anff^ iut ±sim mmmz y =j y^mw 
imzixKmffiizmrsmmttfont'TK-juzBf&t 

UWSb , 

±IB b'T* WFM S fLTtfflfi^X -y & frv 
{ciffimt--S ^ -y ^«*JBJSLT«IBI&tIESWifc:«fiW-4 

±iex -y^f Ltzwmzmfecvmz mp^-y&^-tK 
<®2m\mm*M-t&fmb . 

±iB&"5 2 Ep®J[I]SSiB^fM$i-l^ffi«C55^±ieffl?5m 
SHL ftlEELfctt. /!P^fgggc7)^i6<7jbT*-;U^JFM 

■f« m 3 ens'isffsn zmm-z B/at , 

±!bs? 2 epb'«® c s> sas 2 r» n- ^ - v b m 3 epsjiu 

imfentimz N d - Y A G y— SrHSfll UT«/hR 

T^*f^. ±iaiWB*»BliSS*i3ttiait:c o 2 u— 
*JB« t T 2 0»y n- ^ - y±g|5 tH oTt^ ±MI 

±fam 1 epaiiii»JBfc:*>5ffi 1 mK/^— ^t»3 ep©j 

(iF/rgcofiffit N d - Y A G y— -f— %Wft LXSi'hWi 

<^>w.2mw^-yt.x±xw.^k. ±imw^~y 
^^^-y±gpts-oT c ^s±i sii=irsir«tEt ^ 

b *mVkb-th bVU F T >y r^JBEW8JlaI^«<^Si^r 
a. 
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[ tmm io] ±izi< -jymwmmnmmn^r^ 

i/msitytf-Z—'T 4 yy^fttzmm (resin-c 
oated — copper— foi 1 ;RCC) X'h & 

i mmu in ±t b v ifymmmmtm. ( t g > 
ffi 1 5x:vA±.iz%&zkwmk-fz>m?m9tmc?> 

0 0 /z m OT£3r £ Cl 4: SrSf S k SIS^ 9 IBffiO b* 

[SS^jh 1 3 ] i mmsmizh&m 1 hb^ 

mth t'T^-JUBf&cOtiibcDN d - YAGU- tf-fln 
ISfefHil/-f-aS*S:2 0 0~l 3 0 0mW</)$eI]k 
L. Kt-^UXj^ik (repetition rat 
e ) 1 - 2 0 k H z COiEH Kfi 1 3 CI k k -t h 19 

[W*IR 14] ±IBN d — Y AG ^-JcBfefHi 
1^— if— b*— A k b'— A k ^raoS^t (bite si 
z e ) l/-if-b"-A^f#i!j5£K2r 1 

~5 0mm/sec, A^S (number of p 
asses) ar 1 — 1 O^-vX. illH&cO*— )UT>iz% £ 
{C-OV>T<0|fiEfa (effective spot s 
ize) £0— 4 0/im, * LXX'U ±)Vfm& 1 — 
lOOjunn .X^M-f/HUfESSlS: 1 — 1 OB&itfb-y 
f-Sr 4 0 AtmfilT<0«HfcKJ&*-* i k *»»i:**-48» 
1 3 IBiSO b*;P I" T >y r^JB E[lf 

a. 

[m&h i 5 ] jjes i onwmnmtizhhm 1 
9-ykm2mm$mt,zhz>m2mw^-yk*m 

mt& \ZT-fr-)V&WL<7)tdsb<F>C 0 2 U<— - tr-OSO^ 
frte^VPXjf 0. l-100msec, ;f/kX.<I£: 

1 — 1 OOjws e c, A/k*jK£rl~l omtexu'^* 
tl>*?—*0. 7 — 2 m JcomWk LX'ffoZk&imk 

•fhmim 9 tmcoh'ju 1 - r »/ r^»EP©j0fi§s«^M 

iHistm 1 6 ] jiisas 1 ws'jniKJBt=*ss 1 BHpt 
?-ykm2mmumt,zfo&w,2mv^-yk*i% 

S t'r*-/HS-?-OiSfS^2 5—2 0 0 jumcofeffl 
l:«:^ttS!:t^ Ifl&g 9 IB®*) b'/P H 7 -y 7& 

[ib*jm 1 7 ] ±ts?s 1 mmtmizhhw, 1 »•« 

k IS 3 EPJSiJEIKJBtft SIS 3 Hlf^^-^ k £S? 
Wfrh br^-Z^MO^ON d - T A G f-Jn 
I^frlil^— if— ffi^la: 7 5 0-1 20 0 mWOfESIk 
k. Ht^^l-XjWI'iS^: (repetition rat 
e)£5. 5-8. OkHz^Itff^tJfti: 
■thm >m 9 IBttO b7U F T -v T^SEPliJEMffi^Si 



t IS* If! 18] ±15 N d - Y A G 1^-if- Jnl*fHi 
f-b'-Ak b'-AkOfi3<D&KI (bite si 
ze) Sri. 5—4. 5//nu U— if- b'- ACDfMJM 
Jg£ 1 5 — 2 4 mm/s e c ^ ^XWi (number 
of passes) % 2— 4^U, MJOtkWfc—Jl'CO 
^tCOV^T<7)filiIEffl (effective spo 
t size) ?:30~50//m, fLTxmt;W 
g£3 0— 5 0^m, Xv\M-f;HU(gSScSr2 — 5 0*5 J; 
tA'b-xf-Sr 1 5—4 0 //m«4E[l(clS5£-r^ £ k 

k-r^if/jRiM i 7iBa^b> ht -/ T^m^wm^&m. 

im^<m 1 9 ] ±IBm 1 BiWJEIKJBtrjbiffi 1 

ykmsmmsmiz^^msmE^^-yk^mm-r 

h bT*-;WFMOfc^C o 2 U-^f-COJVU^mm 
£0. 1 — 100msec, /Vl^XfSar 1 — 1 0 0 u s 
e c s MVl-xScSr 1 — 10 Efc «t y'x^l/^- £ 0 . 7 
- 2 m J 05 Jcffltc LT 5 £ k & &1& k "T 4 imm 9 IE 

tso bvp y r -y 7&m mm$mM<vwm3jm. 
mmm2 o ] ±mm 1 BramftJBtz&sfti 0ss^ 
^ - y k s 3 wjeik jb t= h 3 0»^^ - y k i& 
gW-*bT*— /HiSKtrr*— ;i^)ilS36«2 5—20 

0 Aim(0W(;*5 £ k ^#ii!ck-r-g.»*3B 9fB*fcOb* 

[ff«JM2 1 ] m&^-ytf&i&ztitzmmmmm 
(ccl) cjeia mzmm 1 . ±.mmm±izmz®$& 

^f-yz&fc^hxmzuMLxmbti&t'frYT-v 

r^mmmsmu^wmumizii \ ^x . 

H 1 HIB^-y zr^-t&m 1 EPWJ|lIJ»Jg)&»^SfLst 
$HfSW»lg^l/^>ie»Wt«$ix^iMfS ( RC C ) 

ttmzhtemmizmmcDmmnfctb<Dt'r*-)\sZBf$. 

±IBb'r*-;^M$^S«(c^ -y df ^ffv 
SPSk. 

±1 B> 7 * § tefcffiKlcBf SOJS 2 0^ ^ - y 2:*-r 
^<m2EPBWS$-^-r5fm k k . 
±1535 2 BJHEIBJB^JSSiTJtaHgtsetcJJ BiPirSffl 
JHJRCl^s/>1MSBr^f*3BF*.fifcl»iS«HB kT . Jn 

k, zcr>^z* y^mitBfcLtzik, msmw^-y 
%^hw,3wmm$m* : &m-z>wgk . 

k. 

±JE» n Enffl[H]Kfl//?FM$^^ffi1g±CcffilI^ 
^< k t ZHHUUKOEPBiJIlIKScoilIR^^-y&a** 
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i-&)miW%b'it'Tfr-MMtYiiC?Mmz Nd-YAGW 
BflSLTfiffliM-* eiK^^-yST^TBteSa. ±15111 

S±T JIM"*" & i fc Sr WiS t ^ 2 b'/P K T -y T^S ETOJ 

WMW2 2 3 JdEU^*fSf^f«f««it4xjK^ 
^»U^>3&«3— f 4 yfZiXfcmta (resin-c 
oated-foi 1 ;RCC) X'fo'6 Z b £%fffi.t~f 

*»*jh2 1 e * ht -y nuBrnmsaaL^M 

tfO bVk F 7* -y r^JBEM9iJ@I»2£«[Oiea^ri&. 

nmw 2 4 3 ±ie^^>ffi^ft{±^o«coj?$ #2 

00// mUTFfcS: 2 £ fc Sr^tSi: -f Sffl^il 2 1 fBtfcO 
b'/l^ F T -y r^JH WJfflllIB&£;RoSHji2rS. 

t I»5)<in 2 5 3 ±1 EBISSa&Z) fcfcO Tsfc-JHiR 
EPS«3JBIm^J&§*U *Ob*T*-/WFM^ 
W)N d - YAGF— !f'-JoX^WdF~f ; -tti^Sr 
2 0 0—1 300 mWcoSEili: L, HtC^7k*JW|jfcifc 

(repetition rate) 2:1— 20kHz 
OfiSIffl fcfr ?:t$:«tl, m$)g 2 1 £»£> b/l/ F 
T -y 7--^JHEIJ»]HIffi3£««SlJldrife. 

[ IftiRJS 2 6 3 ±12 N d - Y A G U-1f--Jnafemi 
l/-f-t"-Ai t"-J±k<Offl(r>m& (bite si 
ze) 2r 1 — 10/ira, U— 9*— b'-A»:pS&SLK£ 1 
■—5 0 mm/ sec, ^Xlfc (number of p 
asses) flnXf&9*— )V<7yX% £ 

(C^^SffiEfiS (effectivespot siz 
e ) £0—4 0/im, %LX7-.>M1-)V]ft&$: 1 — 1 0 
0/irn, XMM^/HlIlEifcSr 1~1 O0&«ttfb*-yf-£ 

40/z maTcoiESKcisjg-r^ £ t z&wib-t&mim 

2 5 !5miiO bVP F T 7 7*^JS EPSiJ0iftlg1£cDKji7Ji£o 

[ msm 2 7 3 ixvBnapymgwMbto br^-;u± 

WaiEI»«iafc3»JS**i, fobr*-;Wf 

0. 1-lOOmsec, AVkZifaS: l-lOO/zse 
c . yN7kX|<5c£ 1 — 10 Bi$ «fctfx*;^-£ 0 . 7- 
2mJc?J|gBIfcLTff^itSr!ftSi:fSM*W2 HE 

2 5 — 200// mOfEfflKfc & £ i: t "f 
i»ff?*IH 2 1 S2*M> b> F T -y T#JBEflSJ[II8£«tf>S! 

[IfisRJl 2 9 3 ±lB«Sco^c07tAc7)b'T*-/Hi 



J&tt&bCON d -TAG1/- r-JnX-^ftti U-if-.T, 
^£750-1200 mWOlEHHh U SGlCVCn XJ.'MJ; 
^(repetition rate) J: 5 . 5 — 8. 

0kHznmwMidztzw<?itrm>m2 1 leu 

«DhVW F T -y r^«fflfflia»3£««Slja*a; . 
[88*313 0 3 ±SBN d -YAGP— JPIftft-{i 
tf-b*-Afcfc*-Afc<!0|a]»HiaE (bite si 
ze) 2:1. 5—4. 5jum, U— f— f— AcoTMUjHI 
JKar 1 5 — 2 4 mm/ s e c , /n'X^ ( n u m h e r 
of passes) & 2— 4^X. Ml3kO?b—)V<?) 
^ StC-^V^TOffljEia (effective spo 
t s i z e ) £ 3 0 — 5 0 // m , -c LT X/n/ -h/l,-|Aj 
f!£3 0 — 50//m, X/\M -t-/HH]|K»S: 2 — 5 nn&J; 
T>'b«yf-2: 1 5-4 OumOfflBl.z&fetZ Z b ZWA 

t-tz>mi$.m2 9tm<?>f)i ft •vTg.mwmmmw. 
v i EP®'j[5]ssii ianc»«s it , sis t* r* 

0. 1 — 100msec, SWXffiZ 1 — 1 00/ise 
c. ^VUX^cSrl — 1 OSfcilXx^/Udr'-SrO. 7 — 
2mJ«(;Lt n T'3 ifc^Wffifcf *M3iJIl2 1 IQ 
®cyj^® EPBVBUIH&fiSSa^. 

[tfi*iii 3 2 3 ±EJara««sK^ftot:T*-/wi 

^vmfflfl 5-2 5 OumcrmmiZftZZ b t'Wftib 

[ tmm 3 3 3 JJE«l5I«JStt*5fcl6« b 7* * -/MS 

\zTfc—)l'Cr>&j$.cr>?ztsbC0N d - YAGlx— f— WjDl 
^frttl^— f— tfOajTJa: 7 5 0—1 200 mW«50$EiIi: 
Ls St-^Vl-XjSIiSSt (repetition rat 
e)&5. 5-8. OkHzcOJEHfcffeCLt^^iti: 
-f WsRiH 2 1 tRXP) b'/l- F T -y T^Ji Epffl 

[W5RJI3 4 3 N d - YAGW-- if-JHX^m±U— 
iF-b'-A b b'-A t OPalcOgggi (bite siz 
e) Sri. 5—4. 5/xiru V— f-b*— AtfO^KJUS 
5:1 5~2 4mm/sec, ^ttt (number o 
f passes)?: 2— 4/N°X s JnXf^^Jt:— /U9;*; 
I^CoHTWffiiEKef fective spot 
s i ze ) &3 0— 5 0//m, ^Lt^^f^g 
£3 0— 5 0/tm, xvM^HaliaS^2~ 5DUi3j:t>' 

f -&li5liJH 3 3 Etgc^ b'/W F T -y Tf,Wm\ mm®.CD 

[f**«3 5 3 ±lfiiif§<5Dfgig«3t^<Ob'r*-;Ki 
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JL^&W^VXMWk 0. 1-lOOmsec, rt)VX 
JVl-xmt: 1 — 1 0 0fc J;t>" 
x £ 0 . 7 — 2 m J OlEEBfc L T4t o Z £ 15 

mt-rSIS*ffl2 1 a38W)^I«r y^JBWBIEIBBS 

[ IB* II 3 6 ] ±S2telStf>Sa&y)fctf>«> t'T*-MZ 

i 1 2r!f#ISi:-tSlff*Jl3 3 IB«ie9b'A- KT -y T^JIEp 
B!l[ill»&&i«>S&3%. 

[00 0 1] 

(multi— layer printed circ 

u i t board) ra«&£tfe(cR! L . ± 0 i&Bbti 

mm t *mm to* -/wjox zmiz-tz, asmnaras 

fci 9*— ;p (hole) jniftBEfcaniSMSjWaiii- 

[00 02] 

MTSt&WiW. (copper clad laminat 
e ; JiTF. 'CCL' fcV^O ) 1 1 OMffifcffi&O^K 
M!l (photoetchi ng) Sril t-TEPHHI^N' 
^ 1 2£J!MLTfleBff$&!£ftTV^. ±1EI*H 
EKtfTBJSSilfcCCLl l_tfctt. -iiCUyV 
(resin coated copper foi 
1 ;J^T. 'RCC fcV^d) Ztlt: 

-;K v i a hole) 15 SrJDXLTiTffiB?.* -y^r 
(electroless plating) t^S Jjl 

>-±(C{iM(C7^- M^yX hKphotoresis 

t layer) Sr^-fS . 

[00 03] 3#RC CSrfiJJBLfc^JBOTII^ 

K*X.*yf-y? (chemical etcing) liZi. 
-(laser)CJ: OiDX-tS^ffi-Cfc-S. ftifi s £ 

[0004] JhJa^-1f-SrflJfflt7t^JBE|JI5!HlIKSlg 
COSBt^&WC. ^{sXdf^V-U— r- (exc i 
m e r laser) Srfljffl Ufrfrfe^fflV^iuC* 
fc. l-^U x^vV-^-if-Srffl^Tb'T*-;USr 



i=3tSrl»<*3ttot:^r««7 -f /l^tt^ffifS ( c o p p e 
r foil coated with organi 
c film) \Z4 jt—isfr—JWZX? (image 
hole mask) ^fflV^tMr^fr^TRR^ 
fcS. 3*fc. £-JSH7 ^W^ftfflt UFR-4HS 
ar ffl I > h , x^ x V-P— !f — Jttrs&^rflKci 

. «1<0 «fc -5 ^xdf S^7- if-*'J 

V— if — <7>ft;b 9 fc-V^V— !f — ( Y A G Las 
er;Yttrium Aluminum Garne 
t Laser) £f flffl LT ^JfEPtf»£ffi«*£lBfrr 
$3rffi£Jj|gS (*S8KHH$IM»I!»9 8-7 902^) 

[0005] ±Mttmm i o tia^coj: a tc, ccl 

2 l±{:il^^KAM2rjitTE|JfJ[lIff&^°^->'2 2 
fcJKftft, ^^->-2 2«§)fl»:RCC2 3 
&«JB$-tf\ ^SJlflRtJ Xt/iumk. ±ISRCC2 3 

immcomMi^u—f'-i,zx *)t'Tfc->v2 szm 

JnX*<ltLv RCCcolMsSJISr^x >y^-^{; 
Lj&»L. -v^v— r-tifflfStc^LTiinx*^! 

(i. rcc 2 3comm23 a%m&t?%<o£.&imm 

2 3 bCb'T*— ;P2 5<nt\nLif^{Z^fhixh . 

r-izx *) \ZT-fc-)vmmk. i«2o \tm 1 o 
( b ) <oj: a c. mmtgmzffo t&jmmKmx y ^ 

(electroless copper plati 
ng) Hf^t'T^-^2 5£7)|*IffJlSrffl^>y^, 
T'«filC u ^ «ydf SrffV^ •y^r« 2 6 itC 
i y)\LT*-)V2 5cr,m^mm^^:h. fLT. RC 
CC0IHIS2 3 a±(C»&MciHi?i?tf)f5#. 3S«*fflt4 

[0006] ±mis.mmmmmmm 98-7902-t 

(;BB*SiX!t#eEnS'JlHlBffi«Cot*T*-;P^Ji!4f9JK3& J 

mWMMM R C C 2 3 cOffifg 2 3a c?)^.^ t 0 -fU^y^ 
WM (resin insulating laye 
r) 2 3b£TDnX$tl££a6fc, 01 1 (A) cOi -5 
(C % ^^-^2 2C0*S (end-point) 22a 

^•ydf^d tfiftil 1 (BXDZolZ, b'T^ 
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IMC CL21 _ttfV 2 2 <7}J?I£ Sr?W < -f & k 

PiiUliRCC nt&tgjflf 2 3 b $ *W <«r&»*UU 
b~ y-3WKSHh* ! lbt4B4. HI 2 (A) oioK. 
XnEC C LWA7-y2 2#£T;toJXT#&. £05 J: 3 
^WiliCfc^TBI 12 (B)«iot, #72 5jum<0J5 
•y*ffl26£JBj£& 111 2 (C ) tfJi^C* ft) 
1 0 fx m«)?Jt7* M/y'X b/0 2 8 2: JIM;-Ti>lt*, 
^ -y 2 6 *Cp«fefet=J|fefT$*l4«^. mkTJVij V 
I'yfy/ ( a 1 k a 1 i (itching) C0P^X<y 
■f-^M^&fc (attack) (CiOiEf "D" £*5 

[ o o o 7 ) mm . -v ^-c «t s ^/SEpratassas 

[ 0 0 0 8 ] sate. -V^b— f-^SrfflVvtt'T*- 
/t'tJPl'^i^tt, b'T*-;b£J; •jffigf^JnifS 
fcftfcJiffl^ 3 afc U=Jymm2 3 b k^-gtfSrft 
txn-f -^;l-^5^ (spiral step) TJllX 
fa:, b lWtXfijS; (trepan step) CU2 
IDDIJ ffoTf^-jt V ^ US^fcRfe* LSrftfl 
if ^ t & V tfrft JUXS&^*^ S . ^ttRCC tdffl 

mm iz u ~j y%m®&im i x \ ^ tab . — r - 

(c i l> b'T^-yb^nXiiS^JSMfi^S ( ifl?S k *£ 

iya ) cofcMzmxmm^^x&T-r&ffiifttfh s . 

f5lJSr±(fix(f. Nd-YAGI/- f-£fOTLTHl 0 
( A ) CO X 'j =5rR CCHmf§c03&mcot'T*->l>MXcr) 

fs-27967 &^&mztemmfrzm{mzmz 

'ik. mmmZC 0 2 b--~ b'7**-/b£fl[]X 

13 ( A ) M2 1 4 ( C ) fcjjStf-J: a C, i£iW?-y F 
32^ttfCCL3 1(:*7XlI(g lass cl 
o t h ) WA<ny°VTV7' (Prepreg) 3 3 b k 
ffi?§3 Sa^jfbT, ME, 10JRU TI/71//3 3 

Sa^Xyfy/CJ; >?l$&*f£, COjl/- ^-Srfijffl 
LTri^7V^15-fM3 3btb'T*-^3 5 5r^ 
U _hfEbT*-;b3 5£»*fc»SW-4*afc"C&4. 
[00 10] 

[fKHaWft LJ: 3 k-t&ilfl] ±gE=WP8 - 2 7 9 
6 7 8#&Mtt. ww*co,i/-f-t:j: ^Jpi-r 
h^b izt. or-v^b— • r-izx h*-)V&$tfimzik 

LXMTM&Zfi}±.%-£&ZbC9X'£&m&foZ>. Lfr 



SPfi fc J: 0 b — !T— Sft $ <nwmt>m L^t B o I- ft 
A 1 **. HP^, co 2 b<— y-<o»s 
-ft, ffiff./fg(^WfTlg(c,t 0 b'T*wb<75JiV«e#-5i? 
TiK , SfcfcC 0 2 b~ y-</m% -r-A £ < "tttfdfla 1 

5(a) i,z^i-£ d t t'Tft-Msmmmz fi >^w3:^ 
cooii] mzmwmb Lx±ss.-Jsmtz^tiams 

2rx - y ir v nz J: 0 Hft*^-^> Cl k Ic «i 0 , x -y f - >-^(ig 
*±1 0 0//mWFO*-;b$:ailXti:(I^O^A,n}\ 
^bi>fflfS^^32& (mismatch) //dfet^ 
015 (B) <nX'AZCOiV-~ T'-JJIIXII*, h" 

[0012] ^Dylti, ±K<?5«f*coPfIS3SrilX#-ri.^ 
AteitSS L, t JOT & -5 T , *^B^(i^jg co^MSr - 

^M-^-jpx^icj; k> muco^-)mnmm^±i-h 

[00 13] 

[ WM & ft? iki' h ft ^J^Fii ] ±IB @ fl^J & 51 liKofeft 
{c . f B'jRin 1 IBffiO^ 1 <o%ngj± , 055/ ^ - >*iBnJc 
*#utM?i«tlB« (CCb) «88JB£TOHU XiaJfi 

feixS b*;b H T -y WJ|lIS&^c0l?iiM£tcfc^ 
US 1 lalK^^-ySr^-SSS 1 EPfi«&J§#«$ 

^«a^JKcu^>iftfii^w«siifciiia ( rc 
c) zmmix, tm. nmrumb, ±mnm. an 

JE^^XlSfflrgKilfiSt^b-^VIfilt^^N-^^^ffl 

rsi;/ir B itgi u ^^ft^bT7b-;barjfM-r-g.siif k , ± 
i Etr*— /Pswptfss >y Zft^mimiz 

mm-tZX -y *JB S:»|fi LTJUfa] t«SRWt:8gBW6S 

Rfk , ±ie^ •y*Ltimmzmm<om2®ws?-y* 
^r-r^ < s 2 EnraisssJi SrjF^^-r § snr k . ±mm 2 ep 

±tzmim\mmizh&® 1 miv^-vb 
m 2 wmmmizh h m 2 wrm - * t & mmt s b 

mmmmmzi/isymmwttmziitzmmzmi; 
fs, ±iafflr@*^*s n^ffiat c o 2 v-^-zmt 
LT±tE8? 1 w*?->±.mzm-ox^z±.immffi 
MWizvi? yimmtmm $ tvz mm<v v ; j>i±xw. 
£LxBm-&z\bzmwb-t&. m-ox. mmmbm 

mm b ;HiHSHfc: Lfca^JncaER*fc J: 

Mxmm &foiiLxmmm®mmizmiztc& . xtEb 
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SftTtlHfS (resin — coated — copper 
-f o i 1 ; RCC) TfohZtZ^b-fZ>. ±121- 
i?>M&M3M&iam (Tg) ifil 1 5iCia±{c4rSi 

t £3? i± & , ±12 1" : Jymmw^ <r>mom £ a* 2 

OO/zmOTfc&SClfcfcKtfc-rS. ±fBNd-YA 
G U-^-JttrjftfHiU-^-ai** 2 0 0-1300 
mWtfOElli: U SlC^VUXJUigcIfc ( r e p e t i t i 
on rate ) £ 1 — 2 0 k H z ^SEEHWt 5 CI & 
Il'ttS. ±fBNd-YAGlx— tf-JUX^frJil'- 
■f — b"— -kfc b'-AWrel (bite size)H- 
L — ^'-h*-A(50fffMJK2r l-50mm/ 
sec, ^X|£ (number of passes) 

£1 — l o^'x. flnxf&otf— A#yK% §tov»Tcoffli 

lEfif (effective spot s i z e ) 2r 0 
-40/zm. f L t ^^'f t^rtSS: 1 - 1 0 0 a< m , 
xvnM "^/HhUkIBcS: 1 — 1 OHJisJtl^b*-/?-^ 0^m 

-If-OflO^HA' WXJSJffl£ 0. 1 - 1 0 0 m s e 
c . ^Vl-XifaS: 1 — 100;usec s 1 — 1 

OEtJit/x^^f-SrO. 7 — 2 m JcoJHfflfc LTlf 
3,It£S^±-r£. ±f2bT*-/K7>iEIS«:2 5~2 

[0014] ±fE@W*afi!tOJt«>k:, W*iM9 

■s(ccl) izzmmzmmv. ±mtmm±^z 

w i wm^m^m^tttzmmm 
mizuisytmmmmztitcmm (rco £»sl 

Mk, tamt&MSb. JJESfflft, JnEE3*ufc-UK 

Ofcft<3h*T#-;MfrJKlfi-*-4HBJ: . ±f2bT*-;l- 

^*S»|j£L-CJBIII*«SW(cSSHrt-ftaBfc . ±i2* 
•y * LfcllfcMS«I2 Eff^^-y ^2 

BB0BJB£#Jft-*-*aRi: . ±I2iS2Epf,«M#B 

it $ tLtzmmtzm izisbbswkrk. ^ if yi&sm&tt 

ft. ® 3[SISS^^~>'SrWr^<m3EPSiJ[lIS&«Sr®fig 
"fsaiSfc . ±l2m3EnS'JtH]ffl«*%M$tt^S«±(c 
ftRN £® fiStlT & mi b £ „ ±123? 2 Epf«JI £ 

& 2 - y t m 3 Epffliussii s m 3 e?§ 
A7-yi ^m-th \zr^-Mm^&.mzN d - 

Y A G U— f— £ R3»t t T S'hl5R<7)±f 2fl5J?S?SJiK5 (c 1/ 
iifcfifflHc c o 2 u~^-*B3jttTI^ 2 HW^c 

* - wastes-? tv^s ±mwmmm.iz u : Jy$mm 
tmmztitemmcr>h>isyz£xm£ lxb& l . ±12 
mimimmizfc&mim&^-ytmsmmsz 



Jg^fiHfc N d - Y A G if- £ asJtf LT l^Pfi^SI 

2 ®wsf-y tx'^x'mzm. ±mm$^^~yn?m 

mz Lfcm&unxttizj: ^mw.^-wujLzmtffa 
±~t&<7)&%t>-f. mm<o^-juMx.mmi) { ^i±Lxm 
mmmzmnzMtt * . jjeu s>yies*ti*tf>fflai 

fcfcXsJWf ^U^J&Jri— f -f J^SfUtfiftS (res 
in — coated — coppei — foi 1 ; RC 

0 X'i>zzk$:^b-t&. ±.izuisymmmm& 

'&!£. (Tg) tfl 1 S-CtLhfc^cS^fcSr^g't-r^. 
±121- OjfcO/HS *>' 2 0 0 u mJ3lTt:«r 

S-fcarSg'fc-r-g.o ±IESSlWJSiJia»«K*5miEI 

v - y fc m 2 Emaims&JBtefc * 2 nis§^ *?-y t 

^tSSSt-S b*T*-^fit<07t^<?DN d - Y A G f 
-jDX^f+ISl— if-tfi^S: 2 0 0—1 300 mWcDie 
fflt H^NVl-Xi^I^SJC (repetition r 
ate ) £1~ 20kHzOiEIWT^i^!:t 

s . ±I2N d - y a g u-^f-mxmmu-^-t:- 

Ahb-AtWRBOSggl (bitesize)§rl~l 
O^rn, 1^— if— b'— ^^ffiJi«JKSr 1~5 Omm/s 
e c . J~\7-WL (number of passes) ?: 

1 — 1 o^tx. tiHL&<r)*->vco±%Z[zr>^xemiE 

•fiS (effective spot size)§:0 — 
40/im, xVX^M-fJVM^k 1 — 1 0 O/znu X 
v\M^-;UIlIlKgcS:l — 1 OHIfcilA'b-vf-^ O^tmJJJl 
T^iEHtcfS^-rs i b tmWb -th . ±12^ 1 EPfflE 

kjbk:* s is i hk^ ^-yt^2 EPBymKJBte* & m 

2 £rjm$-S b'T^-;WFM^*<7)C 
0 2 if-^Jnl^m^^l-Xjf 0 . 1 — 10 0 
msec, ^\°;lXif§ar 1 — 100/tsec, ^NVPXS5[2r 

1 — 10 m±5 ±V±*;l^-£ 0 . 7 — 2 m JOffiHt 

Ltff 3 £ fc ^sirfc -rs . ±tB»g i mmsmizh $> 
mi®m^?-ybm2 epmswM t a ^ 2 m$& •<? 
-ybzmmt&t'T*~MizcD\g.m i 2 5—2 0 0 

jumOggfflfc&S^iirg^Thi.. ±12111 EPSW 
)B(c;J>^>^ 1 ESI^^^' — ybW>3 Epffl H1S§« t ft * 3 

-TAG1/- f-JPl^fHlU— T-iB*S:7 5 0-1 

2 0 OmWOlSHi: U H^^UXj^jgl: (repet 
ition rate) 55. 5- 8 . 0 k H zCOtEH 

5;t^5ttt4.±ENd-YAG 1^-if-jD 

x^mi i^ -if- b- m. b b — m. b coffinmm (bit 

e s i z e ) 2r 1 . 5—4 . 5/£m N U-— if— b"— 
nmmmZ 1 5 — 2 4 mm/s e c . ^tXiit ( n u m 
ber of passes)?: 2— 4/ , N°X > JPXf^CO 
§t-OV>T<0ffljEffl (effective 
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spot size) ^3 0-5 0xim, ^UXA' 

4 -)-M>m£ 3 0 - 5 0 u m , X>M -f ;HH$k$c£ 2 — 

5 El Jo ,fc tX b° ••/ f^l5-40ju mO$EHtCf£5g-f 5 <I 
k 2rS?iti:-r-&. JJaSSl 8HHI3BJHfc***l"' , «*- 
y k St 3 FfJfi!« JEJtd^j Z> SfS 3 » - V k 

6 b'T TjwWBfK^fcibcoC 0 2 if— 

SrO. 1 — 100 msec, /Wl'Jz.ifgg: 1 — 1 0 0 p. s 
e c , v^l-^^tS: 1-10 ®& £XfX.*>\,*?-* 0 . 7 
-2 m JtfXEfflfcl/OfrSC k£K-iik-f£, ±15351 

mmsmizfo&m 1 »*?-yk^3i$s«aJif;: 

& I. IB 3 Blffi' ^ - > b &imt & t'T * -Mi SI g b' 
rtf— ;K0lfi:g*«2 5 — 2 0 0^m«»:^|,;i: £ 

1 0 0 1 5 1 set, ±jEB«*jt*«fc«>fc:, imm2 
mmmm®. (ccd tttuu&mflu ±fei&f*®± 

1 EiRy^-^i^rt-iflf 1 mmmmmmzntzm 
mmmmz\y=j>-mmwim^tLi-zmm (rco & 

k. •xdf$*L/sffi«fc:»r^SS2Ill»^^->'S: 

2 eiifsw/s^M^ss^k . jjbss2Ep 

B«&@#JFM§ iifcJSsKfcKfc JdGMSSWffifc 1/ x 

a. JBIBfiBK«ofc*oi:r*-;ut»j«L„ %<7)±t,z* 

HarSfjI LT£>§?&Jt*fm n ESS; - V £• & Sf5 n 

tmmnmt:m^tuwsb . isgRnwgmitMtm 
^titzmw.±.\z^m.m^mm-uwib z-t*. 
< b %>zjffl^<nemmji<mw*9-**w&*h 

«raSc^b'T*~;P{iBlf^<Oea^N d - Y A G U—f 
-£HBWLTflWRfcJ8«L J: 3 k"f 6ft±ft<59E|lfiiJ[I| 
»*fcftSIII»^^-y*»^«TffioWei0»JffcBH» 

TffiOBK^- y wigptSo T v ±f EffiSffltJBJK 

xBm.-t&zbzm'gb-th. m.*>x, ffl&JBkie&Ja 

b ^-JUMJL^miz LtzM-SMX-frRlzX K> S}£<7)* 

ilfc-MjS (resin-coated-foil ; RC 



jflK (Tg) #1 1 SXysLtfcariifcfcSJlfi:-*-*. 

Mi\s : J>mffim j tcomcom% // 2 0 0 /< miarts: 

£<! k Srigtk-tS . JJEWBHKttOfcl'XOtrr*-/!/ 
lilSSSft-S Bg!llilKJBiait3BJ£3*U *<7)b'7*-;l-B 
SWtft^N d - YA Gl^— !f-Jl!X^fHiU— 'f-fti 
* ^200—1300 mWCDSEEgk L. Pilc^Vl.xJW]^ 
!&( repetition rate) 2: 1— 20 k H 
z^JEffl^f ^-k^Sg-k-^-^., JililN d-YAGU 
— r-fttr^fefWlU— f'-b'-A k b'-Ak WMOffEl® 
(bite size)&l~10/im, if — b'— 
I^M'&MJtS.i 1 — 5 0 m m/ s e c v ( n u in 

ber of passes) £l — 1 OA'X, HfCl'M 
<7)fc—/Ur>jz& ZlZttt&WlEM (effective 
spot size) SrO— 4 0//m, LtX/\M 
t-/H*Ig2r 1 — 1 0 0 u m , 1 ~ 1 

omaixt^'v^AQu mvxrwfflmtzm.fef set 

BJfflHaS&SStmStl. ^^b'T*-^OJfM 
OJtAWC 0 2 ^-if-OjDX^frii^VP^MJfflSr 0 . 
1 — 100msec. vsVkXif©?: l~100/isec N 
1 — 1 0inifej:tfX^;l/=3i-*-S:0 . 7 — 2m 
J <0iEfflk LTff -5 i k SrS^k-t*. ±ie^fSicO^ 
0^^c7yb7^-;k{iPKt--6EriS l IlHllKiBRS]^P3<;§ 
tl. ^<7)\zT-fc-M±^c>m&tf2 5 — 2 0 0//m«0ie 
[31(-^?.ik2rg!gk-rs. ±E«lffl<^aa^)fc«>« b* 
TJh-/W4BWSU*V^aBIIlIBJBBUc»JS$*J.. SKb' 
T*-;WfMO^^N d -TAG U-~ F-toTZkmZ 
V— F—iiijji 7 5 0-1 200 mWcoiEIH k L. lEt: 
/^Xj^j&IS (repetition rate) J 
5. 5-8. OkHzOlEfflkl^TdifcSrBtk-rS. 

±isn d- YAGu- tr-aoafefNiu—r-t-Afc 

b'-AkOrSkDSBSS (bite s i z e ) & 1 . 5 — 
4. 5 am. U—*f- \L-M,cr>mm^ 1 5 - 2 4 m 
m/ sec. ^^Xit (number of passe 

s) £2— 4;\*x. Jnif&otf— ;w«o±#$^-pv^tc^ 

ffijEffl (effective spot size)2r 
3 0 — 50/xm. tT^M-f M*!f££3 0 — 5 0^t 
m. ^NM-f;U0lK^s:2 — 5 0tJj:t)fb--yf-S:l 5 — 

Bf&Zti. m$XT*-)V<7M$L<F>td!b<r)C 0 2 if 
-c0jDl^fr«^VU-XJBJaSr 0 . 1 — 100msec. 
y^UXitlSr 1 — 1 0 On s e c . ^s°;l/X|gc5r 1 — 1 00 
iSitfX^A^— £0. 7 — 2 m JcOlcHt LTff 3^1 

»waiii»*iatwjss*i» 3Ktr r*-^i 

•?-COii:f2^'2 5-2 5 OumCDimiZKc&Zb ZWmb 

3 ffloa s- mmizmm-?^< m&zti. m% b'r^-;p 

O^C7)^A6£7)N d - YAGlx- -r-ojnx^jiu- 
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if-<?)/fJ:*l£7 5 0 — 1 2 0 OmWOSEEBt U 3Ef * 
frXfRfctyL (repetition rate) H. 
5-8. 0kHz<7)iEB£ffo::k&gfWk-r&. Nd 
- Y A G U~ if-Jnl&ttfi: V— !f- b— .£ tt'-Ai 
^OSESt (bite size)il. 5—4 . 5/x 
m . »f— b* — A^ffil&Jgfc 15-24mm/se 
c . ^XlS (number of passes) 2:2 

(effectivespot size) 5:30~5 
O^iru -rfCXVNM ^;H*|f5Sr3 0~5 Ojum. XA' 
'f^-/HlHS@[S:2~ 5 0i3j:l>*h->yf-S: 1 5— 4 0//m 
co&BBfctftS&f S C k £Etk-t&. ±EO«B<0»« 
<9fc«>Wb*T*-/H&I*$:< k 1, 3IB<0WfiBHIB®Sr|al 

woj h—y-"-<7)imxmm; vuxmmz o . 1 — 1 

00msec, l-100^sec, /n'/Uv?. 

3S£l~l 0I3fcJ:l*x*rt^-£0. 7 — 2mJco$S 

Ktfr*— ;wtt3Kb^— ;i^iaga*2 5—200^ 

mOfSfflfcrSrS £ k k -fh . 
[00 16] 

mzwmth . 

[0017] ^Wl±t^Kr^r#JBB3ffllilH3eKr1 

ob7*-/WEMu#. *i\ +/i/-f-T*i%'< H 
ffi?@£Jo:fJc, lftiMI^35t:co 2 u— if-TUiEDf * 
it fc: i 9 , b'7;iwi^jDi»S£ft±£itffiI«« 

[0 0 18] 01 (A) frt>m2 (C) fcfc*:fKBK:J:4 
^JHW«IigB«R<0lSa3SO«WBrc* O . ffiSLtS 

(A) <7)J:p(c, WMt$im# 5 'OT£^ffi®1«/fJR 
(CCD 41 XlcSI&^KrfeMSrM txm 1 
^-y4 2^ffM-r§. ^LT, ±MW-y42tfB 

i&ztixmi mmwmtmifWzc c L4 1 izmi 
(b) fc^j: 3 -Mutiny (mm) mmz 
titzmmnRcc 4 3 emMZ-itTi-mffimmt. zti 

£ML «f£. xcom. ±f£RCC4 3 kCC L4 

1 k^apmtft±ofcft^«w*«wi;i»!!« (b 1 a 

cd oxide film treatment) £ 
fi^dkfr'TtS. 

[00 19] *ftWlzm^t>ilhRCC4 3l&X.tf3ci' 
S^l/y'y (epoxy res i n) A ! 3-f 

(glass fiber) cT)iHl/vy#3-f -f V 
?%ixtzRCC-ffm&X'fo& . Sic. ilBL-^'^eSfe 
4 3 bJilE^fflS (Tg)A>'ll 5*CJM±<0*>«0a:fflV^ 

4 i k swaa u \ £ j 3 ^*fi 0 jo rcc 



to. w-if-flDlS:— 5gtfr3.r ttfX'trh U ^<7).r 
klci OWSO^Vib'r^-^figtJ; OWJT'&S. 
SC. ±I£RCC tttt»JB0»lB4tt< 3 . 5 gflB=«*f 

ffiv » nmmm.W)^ ^ t v •> 3 fibs*** s . 
[0020] iiai^i/yjesft^JSESJiffiK^ffljifc: ± 

[002 1 ] *^0J!(cfc^T«±KSaJBEm®StL^ffi1S 
(CRCCc7)$rarS/14 3 a«VM±±ie*0f5JB4 3 aTO- 
»4TN d-YAGU — if' — 1 Zm^XMl SS&VML 

a, wj>mm4 3 b & c o 2 r- 2 t: ± 9 jm 
mm 4. 

[0022] Mftmiz^mum 1 < c ) keeromi 

0. rJfctCNd-YAGl'-if— 1 2rflJffltTRCC<0F/T 

&v>mitz'jr%< t i>mmm4 3 a&istM. mm 
mtu isytssm* mmztxrt & mmco y a g p-if 

RCC Wfflfgffl 43a CO^* $r N d - Y A G U— if — TllP 

x-^uftfa 5 0 *-)v/tym.mz*-)vt\\Tmm.t>>&\ 

[0023] *%H>1{C «k 0 RC Cc7)fflrgii&JPX-r4*§ 
^CNd-YAGP-f'-li. ( p owe r ) Sr 2 

0 0 — 1 3 0 OmWiOlitlli; L. Nd-TAGb— if- 
<WVZ.fflW& (repetition rate)£ 

1 — 2 0 k H z cOtgHT-lf 5 COtfMilrTfo h« -r O N d 
- Y A G V —f-COftMZkm&ls —if- b"- A k b- A 
0(7)^! (bite size) 1/- 
if-b'— AOfiiMS 1—50 mm/s e c , SSXWt 

(number of passes) Sri— 1 0^° 

MT-mnft—jw^-ziz-o^xcomiEm ( e f f 

ective spot size)2:0 — 4 Oxtm, 
-C L-T. X^nM -f;H*lg (spiral inner d 
i a m e t e r ) (1/ -if- h— AjStfBHBrl Z&fSL Ltz 
BSCOI^S) &1 — lOOum, X/NM^/t4H]¥K|&(;il — 
1 0 0k t, X/t-f-f;Pb<yf- (spiral pit 
ch) H4 0u m&.Tt l Zi&j£tZ> Z k ^'M^ lM. 
[0 0 24] ^^.td CNd-TAGI/- f-arfflV^T 

1 BWtiJ«Sr < k & ffifiS/i ^JDX LTI^*f^. H 2 
(A) (cH^jIO. ffl®Ji* s ^*$ix^a5StRCC 
CDUiS>mtm4 3 b £C0 2 U— if- 2 {3 J; DJDX 

iMffliniiaKcair^'Srsco, p-if-fi^ 

X^IPJa: 0. 1 — 10msec, ^W^ifSS: 1 — 10 0 
jw s e c % SVVX&Z 1 — 10 0*3 i l£x.*A^f— £ 
0. 7~2mJ<7)^fflkLTHSJif-r4C:k* j a* 
[002 5] ^<7)^f*tCj;4*^HJO*:-;WiDX*-5t(i 

-f-yN'-Sr^-n, br*-;pco^*^Sg-c-fc 9 . s 
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rfc—/l>0)%LffljW}2 5 — 2 0 0;um$EliOh*7tf-;P 
C00 26] JiEYAGI/- f-CiS JnXtC&UTC 
CKEtKlt^^utaSWv-^ (mark) fcJ;i)lEflK: 

Ma^^ftitTft o . ict- y a g u—f-comnmm 

tfTtf— /P£>*&& (mismatch) fcttRBH* 1 *: 
t\ c o 2 is—y—izj: &mmim*%)4 o o *-;b/ 
»©Kfc:WaKJnX* f Hrfl8tf * £ . 
[0027] Ltztfi^X . J; d &4*&< HR 

ffiOTKS^ilWaWH* C 0 2 b- Hf-fc: J: D/JUX 

Y A G b— if-t- «t ainKof&fcc o 2 b— if-TUnx 

Kit ft J: 0 JffiBW" •§> - 1 «t 0 flHlfcJIfiB-C* S . 
[ 0 0 2 8 ] Mi K) i>Wg%mi. *«#3*-jWhH 

C C L 4 1 cr>m 1 2 fcJRfllS-ti-ffclfiX 

•y >y ffirJgftt^ff tJfirS feA . fEsfcfcifc LT 

40 «ei 2 (b) t^j: 3 wmcoftmvmmmx 
(±Ei2 ( c ) K^-f ± a fc, mmwmi&tjjmtz ± o 

£^SfS 2 05$; * * - y 4 7 £ JgMWtUBB 2 EP9J 0?2 
JB £ *t*-S 4 «EPSiJ0S5S« ft#£ £ t £ . 

[0030]-^. rcc mmmmm sivhjf 4 ism 

^ -y *J0jWft£3*Ut2&K4 0 fcKfc— fflBBfcR C C 4 
MEXga>£>0?IH]* -y^XgftJi 
ii L X PJrfeco n JB EPJ»§Jf ft )B)£ WiTSffcHcO R C 
C »I Ufc 4 JB JXh^EPtJ [sKKft »S £ t **C& 
*. H3 (A) -El4 (B) K6m0>&9MK63HR ; b& 
J^TSXgaSr^LTV^. 03 (A) -H4 (B) (c 
^WC^-filO. *5HB«>%&. Hff»CO,I/-f- 
lc J: 5 t*T*-;UjDX^t J4IS$: «3 s SS 1 TOJESSffl 

ksrs-tsss 1 iniss/^-y 5 2 1 ss3 ^isiigjf 
frr h m 3 hiss/ ^ - v 5 4 ft aitr s 1 1= i •? wm% 
m^^-th. ep^ ^LTv^^srao^-yft 

iSS^ h *%ffllZ& V (±^)!& N d - Y A G b~ f- ft 
BUT. ^*<ktffl?St=!SStSixSJ:dtjRL 

HSStsiutSvfLatiteietco, u-f-tfsw 
lxv i?i/imm*w-m vx ^r^-^mm-tnn 
-tm*n-\zmmzinh. azx\ ^m^xmmm 



$ tlX V>^r W — >- ft 2 1 •> taiifft^ - 5 W £ & V rc Xg 

[003 1 ] RfltWtli. l^gL-CO^rlv^-yJ^tSl 
ftiiM-n.%^. ^ £ H1 (A) ~@2 (C ) (c^j-J; 
•5 t®Jtco4©EPfi|i]i -eb'T;h-;UB)»J(;ft'5feTf^^<i[l 
3 (A) £0j;')t;, RCC5 3CC:0rUmCC5Sftffi 
JfflLT, MfeOnE-ra. -t-LT, IM3 (B) izte^X^ 

•tm 0 s 'J?%< t i, mmmnxzti ^jc-^nci-ya 

GU— T- 1 ftlSSt-ra .113(B) fcfcvvt h'T+- 
5 b^SEpiiiiJIUffSJac*^!,/-?^— >btii2W 

mmm<Dm2®ws?->5 2 b srjaserri^T-* 

0 s t"T*-;P 5 9a 1 ErJJS'lini^/Htc^ffit 

■2. ssi niBw-y 5 2 a i: 3 Epjsjjijioisa® 3 eggs 
/^-yim&thw&x'foh. mz. fr^-/i-5 9 

cli^l Epg«Jffc^-r-&^lHIf^^-y5 2 c 

2' cii, ^tiSi, a?3EpfflnissJit#ft-r5a53iniii ! s>'N' 

^-y 5 4 ft3I^t-a*a^, #«*63BflaKJnXSfl. 
& f'T^-;WB)t^ft^LT v \& . JJHRSf Lfc« 1 
- 2 EpfflEKeo^N'^ - 1 ( A ) — ( C ) 

timtt. Uj'L, ±BBW«LTO«rV^l -®3Ep 
Jt'JlH]£gJl^^(i^< t i> 3ffltfOEpJSiJ15|S§Jiftjffi^L-C 

v^&m 1-2-3 EpiijuisswwN^- viffiss^rawijfe 
fc:, -^^V- -9* — fcr«t 1 1 Rcc 5 

«±THHfcLfctt. H4 (A) t^-TJ: -jtCOj 

b— *iBWLTffi i wv>-y<7)±.mzm~>x^ 
z> r c c Co b y y ft £ r t t mm-f i z t & l 

[0032] H3 (A) -@4 (B) 

iz^-tX -5 fc» -o^asiKrt^m 1 - 2EpaiU£#JiftJi 
«Sf 6 t*T*-;b 5 5 b t m 1 - 3 EpaiaKJguSit ^ 
1-2-3 EpSiJ0ff^(O#M^-yftjI^^ b'T*- 
;b 5 9 a , 5 9b ^PIH^C?!^.?,*^, f- 

x^msumi^z^ m 1 - 2EpeiJEiKJf ra^^^-y 

*asKrt-4 f'T7b-;b 5 5b ftjDXf^. IS1 -3 EpfiJE] 

s&js. m i - 2 - 3 Ep®j0s^r B ico#/^- >-ftai$st 

■g,b*7*-;b5 9 ftipx-^ah^^ti^^ix^^-r 

itswaiu*. id*>. ^'b-if-ftffl^T. miga 
FgT-bT* -;Ko-a ftinx-r h ymvsmmz iz 

X K) inxjiil J? ft •!> 'j&Wfffo h . 

[0033] mi -3WJSQ®»«S$EV*{iSSl -2-3EP 
S'J[lI£Mco^^-yft)»S-rab'T*-;bftJPXt-S 
FH. m 1 - 2 EPffl02§Jiraoy^-y ftJl^-fa b'T* 
-tVcom^i. <9 b'T*-;b^S $*s^c§ < sirs . Lfc 
A 5 -5t. Nd-YAGb-f-fitM7 5 0~120 
0 m W<7)ieH tU Nd-YAG b- 1f-(7V ^bXJl^ 
icti 5 . 5-8. 0kHz OIeHTIt oZk *> J: 0®^- 
T3E»*. Nd-YAGb— ^-afBR&ffti U— f-b* 
— Atb'-AfScoSB^ft 1 . 5 — 4. 5^m. b— if- 
b-ACOWfJKft 1 5 — 2 5mm/s e c , y\°XS5:ft 
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3 0— 50^m, ^LT^NM^;H*)Sar3 0—5 0/z 

f-til 5— 4 O/zm^fajg-r^cO^Ms U\ 
[0 0 34] Nd-YAG1/— (f-S:ffl^T^l 

S©t LT. 2J*Sr<fcfc. IGI?@/B£iHXI?fc£f&. 04 
(B) £05*0)31 "5, ffl?S«M^^il^SPE^RCC 

cnxsitymmz c o 2 i—if- 2 izx o am lt fr 
[0035] *wmm is. mmmmxizmttc o 

2 l^-if-l±ll 1 (A) ~@2 ( C ) CDfflKPjtB* i: ft 

fc £ . ft? 1 - 2 WSiJIIIBJgigwJ*— y ZM£-t$> b'T 
^-yHcitLTft? 1-3 OTMJfggWilS 1-2-3 
EPBJE SSSRn^^ ? - y b'T *-;U£BfiL-f h 1 

- 3 tsiKJiiSv^m 1-2-3 m\mmmco;*7-y 

[0036] J; 5 teb*T*wPj&9Bj£$;h.7fc£«4 
oy@4 ( B ) coX o ffiSO^T?£t«»^ -v ^ 

y54 £ JFMWf 6 JUTOJ HIB^Se* £ k tfX'% 

m om mutt-tuiA ma±comM £ wm 

X'%%<nWflWtXfoh. 

[00 373 mT\ *5Effi*SatMSra tT*ftWteK 

[oo3s] (mtm) 

jaiI»©j£U: C C LCKffiK**; 1 7 0°C-C& 
9. ^<7)ff§*M O/xmORCC^ISHU fi-72 0-3 
Okg/cm 2 «EAi: 1 8 0'Ciy.±c7)Sg(;t3V>T4 

5#Ja±i«HinEELfc. Htt, fflgcoBrJgfiBfifcNd- 
Y AG 1/— if-£i$hf L"Ci£fii&6 0 ju mcOb'T*— 
£f— y\*— Jg® (taperd type) ^ H U 

)\-xmm^5. 5kHz. U—T-b'-Atb'-APHl 

8.840 mm/ sec. fWX®& 1 ^X. JnXf^J 
5jwWD*g=$fcOVvCO?ffi;iE^3 4. 0 0 .urn. 
LT\ X^-f -f/H*jg£ 2 4 . Oum^ xy \M -f ;HH$k 
&£2IIK h-yf^23. 0 0//m. JpXSISarS^t 
Lfcl'— if— b*—.£>«0:7 0. 4mmfcfS5t 

L. U-if-^ffllfrli 1 1 5 0mWt LTJtllLfc. 
[0039];X(:, ty'P'-f-thT*-;!^^ 

*ixdt«jifc35tec o, u~ r-fc i 9 i-^ymmm 
ZJjujl Lfc. i^Fgc o 2 u— r-inxJii^-if-o^ 



nVPX rami £ 0 . 5 m s e c , ; WvWifS £ 2 ~ 3 
s e c it>VNV^ 3 0OieISIl*)^t3ViT*fl^*>-^ 

[00403 ^51:. fflfSS fc ttSttJEf t SrE'MC: 

>y*&'ff^tl&. mS?Cu^<ydfSrffV^l 5,um<5DJp: 

-f /PA (imagble dry fil 

m) ^msL. myt. mm. ^y^-yytsxxm.jny ^ 
)i>j*mf&ttM&m tx ate . set 

±mco&d%&mZWk*)i£LXt'T*->l>$:BtiiZit. 
m^.Mm* •v*t^7—y* •y^-^ir-oX^}2 5um<Dl¥- 
$c73Cup< v^Mk. $<Jl 0MmCOJ9-£(?)S n/Pb* 

i )vmm.ai. t/x -y f - v^t; x o 5 & r&* 
l. sn/PbzmffiLxin-MkfamkzmiigZit&m 

5t5?LfeJ:dK. J; ^xfi'c clw f ^ - y\± 

mm Z tv? b'T #— ;H3*>.X -y JB WJ^Rg** P3r&TSP B 1 

[0041] i ) gfiEeomjaaatN d - ya 

GP-f- (DfrX't'Tft-frZ&J&LfzZ. k Srl^^Tti 

555 kHz. V- if- b- A £ b- APbI i: 
gggi^4. 14jum s l^-if-b'-AtfO^WjUK^ 2 
3 . 0 0 mm/s e c . /VUZ&t: 1 -'N'X. JnXf^fD* 
— $(COV>T<7)MIEfi2r 3 Ojum, ^ LtXA 
#;HD^35/<m, XnM^HmSBt&BIIItJj:^ 
b-y^-arl4. 17j«mtL. if— ^£B^J{4 118 
OmWCLTXA-ft/l'Mtj: OJnXUfcft, 1^— if 
-yNVU^.jl]?Sa& 7 . 1 4 2 k H z „ L— if- t*-A k 
t-A.kCOfflCO$m$:7 . 28j«ra, P-if-b-A^ 
WtBS3S& 5 2. 0 0 m . y ^XSJcS: 1 *1X . JnXf^^ 
^-;K7)^:# § lCOV^T(±ffiIEffl& 7 5 ju m , lx-if- 

[0042] ClOid CNd-YAGl/- if— <7)ft.X*2 
ffiSlz T b*r*-/PanX&ff LT b'T 

H6(^L^J;9t. Nd-YAGP— if— W^T'b'T 
Tb-JU&Bf&LteM'&CC Lcyjyt^— y(4M5l«© ( e n 
d- P o i n t ) CfeV^T««LT(SHttK:ISWi*^t 
n&ZkZftl&Zk trX'% tz . 
[0043] ( 2 ) C C L KZijyXmm^cny 
]s7U?k$m3 3 a SrStB LT . jDfE. JnaLT7"U 

r^/ar^fc^it^t^. ^°^->-«fia(cffia-tafflrs 

2:X-yf->-/(cJ; 9l^*f&. C0 2 l/-if-5-fiJffl LX 
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Lfz. <r ok '3 lz x 7 -7- y^tco 2 u— if-iDXtc J; 
HfreW*fl«*U *Ofti-^£l*l7£^L*:. 07^L 

t±')c>x - y -ryyt c o 2 U— ir— unitei o kt 
•f 4 <r t «fc 13 c o 2 u-if-HafltttfcHitrT*-;!^ 

[0044] ( mm 2) R C C £ 2 LTJlfi» L 

fc36R«5W SffiE tNd-YAGl/ — f - £Bgtf L , 3? 

i - 2 -3Epiij[«iJS»gf/;j^iHis^N^-^A^u^h'r 

L£ <I b SrJRIlfcv vCti:3£Wj 1 i: »T4 

■9*-ofliasftfMii'-ir— -'v^raaaas: 6 . 666k 

Hz, l/-f-t'-At t'-AoraoSESSr 3 . 3 8u 
m. U— f-b'-A<7>f»MJ!££2 2. 5 0mm/se 

£*ifiIEf£r$:4 0,um N ^ UXA'-f ^^38^ 
m . x/nM -J-/HiHEftSr4 HJiJitf b .yf ^18. 3 8 
*un£RJEU I— If-oajftlil 1 8 OmWCU-CJn 
Hit, 

osftLhKsejcc o 2 u~?-iz i o w>mmm^ 

tti&J V\sXf®m$: 0 . 5msec, ^Vt-XCDifMS: 2 — 3 
s e cfeit/Om-Xgcfc 3 0<98fflrttei3V*T*[Wi-& 
;b-£T X &U*c— £ 0 . 7 — 2 m J OJEHfSSMs L £ . 

SrSHBU *<0*SifiiEI8t:^Lfc. b'T*-/l-i4l08 
COX o (c, -e«^i:gA>'2 0 0 umcor— 't-JtMTfoi 
fc. L£#-3T. *^CiiilfccL(?)A7-y(if. 
fSSft-f b*T*-/H*iO;< v^HeflKfoWqifrteffi l - 
2-3 EWJIlIKJBiaw^tiilSHS&sSrV^i: i t # 

[0046] 

t «o*-^jm*»fc Ufefi-^jni^c «t 0 Scot' 

4 jmw.**\ vzm- s -£4 ** t> i> w&m*w <•• z 1 

COX'% 6ftMftWrJMfe6«*& . 
[HMw^m^rSiHB] 

[01] J: 2. 4 SEp»J[sIffS»«c0S3tI^[l-C' 



ft&<, 

[ 112 ] J: 4 4 JHBJBJEIKaSttiwKjaT.eiJPlT 

ft&<, 

[03 ] *mi£.£ 4 6JBWBiJlHlBa£tK<0Kja3:K@|"C 
ft4. 

[04 ] *«flntj:4 6iHBieiiiiB3£aictf)«)axfiaaT' 

[05 ] sWfflUKJ: OK3a<?5aS««lfT*-;U?j|8rBi!tB 
[06 ] J: »JRJi«3SiEOb*rH-.-;K'j|Br 

[07 ] fflofflawo^jstj: 0Rja«3S«<otrr!ft-/i' 
[08] xmiizi. vmmcome>mM<7)t'T7}i->w,)m 

[09 ] -/KftU'Sr^iiEPBiJlHlSgffi^ISrffifftjJS-c-ft 
4. 

[010] fig3Rc'X^(=J:£#JRWJI9HaEK<OSBiX 
S0T"ft4. 

[01 1 ] 01 ocommm^z^xT^^:^T^~)u 
4. 

[01 2] 01 ocommmmza^ximmmco^^ 
b*r *-/w*«&-f 4 3®??: & ira-r 4 fc#xomwL<7M mm 

J£0-Cft4. 

[013] fl!i^*«*S(c±4^/iEp|!iJ[B|ff&a£tKO» 
3tIS0T"ft4„ 

[014] fliJOflaw^-tcJ: 4 ^EpaiUKffi^coM 
M£0t*ft4. 

[0 1 5 ] 0 1 3fcJ; 1/0 1 4*)SBfi3iefc:tJV^T^ 

m^comm 

1 ^v— r— 

2 co 2 u~ -r- 

4 0 

4 1 CC L 

4 2 > 

4 3 RCC 

4 5 b*T^-;P 

4 6 ^ >y S 
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[HI] CEI2] 

(A) 

(A) 




(O 

(O 
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[010] 

(A) 



20 



25 



22 



Z 



K^\\^\sl_H rgbl a 



21 



CB) 



20, 




26 22 




.21 



22 



[09] 




12-—. 
12 



3D 



[013] 

(A) 



-33a 



YZZZZZZZZZZZZZZk— ^ 



33 




03) 
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[US] 




fflM-Y 1 1 2 6G0S4 

[Ml 5] 

(A) 

35 36 
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